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Abstract of JP2001 188104 

PROBLEM TO BE SOLVED: To provide an 
antireflection film having a low refractive index layer 
excellent in strength and having a very low refractive 
index and causing no plane trouble (spot defect). 
SOLUTION: The antireflection film bas a low 
refractive index layer 1 having a refractive index of 
1.30-1.55, containing 50-95 mass % short fiber-shaped 
inorganic fine particles 11 and 5-50 mass % polymer 
12 and having microvoids 13 formed among the 
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ty'V y'a tVU h >J y h ^ V ^ 7 - ^U:^ y b 7" 

DfcVbh u J. h4i/v7 N-e- (T^yj::^;u) 
-r-ri y7'at';i. h 'J y h^vv^ >iD J:l>*jS -'> 
fiSS^^W-^'-^t'^^uh y y h + vv^ t^ju h y 

h y y h + '>3i h + >">^ 7 -r ^ y a^;l.>j-4^'> 
7'Dt*;l.h y y h^^vvv >:foJ:r/7 - y a 

:t^v7'D h y ^ L< . jtdl 

a) T7n$n^7-T^ y )i:r^iy'fa\i')ih y ^ 
h^v v7 > jocttK7 - ^ ^ 9 ^) D>r ;u:t+'>7*'D t";u 

hy^ h4^>v7 >3!?^tt<Cjf ^ Ll>o 



(7) 2 0 0 1-18 8 1 0 4 
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[ 0 0 2 7] St (lb) T7n$n'i)V7>;^«y7'y > ^' 
SiJ(7)^iJ(Cti. h+vv^>. 7i^;uy^ 

;i.'>V h + vv7 ^;l.vJi h + >>^>. 7ac 

a b-;uy h4-vvv 7 - iyiy}V^^iy 

7^a t';uy ^;Uvy 7-^'y 

i>7*a t:VU7i^;UvJi h 4- vv^ 7 - nn7'a 

10 vv7>. 7-Ti:7 y □^;l.^4v7'ah^;L.y^;UvaL 
h+i/v^V. 7-^ y a>f ;l.>r:^v7'nh-;l.y^ 
h 4vv-7 7 - y ^ y a-f ;U::*- + v7°a f 
b 4 V V V 7 - > ;U:^7>7'a 
^;uvy h4^'>v7>. 7->^;i^:^7>7"af;uy-^;u 
v^b^vv^>, 7 -T ^ y 7'D t'';uy 
'>v'7>. 7 -T ^ y 7'a tVUp' i h + V 

to 0 2 8] 5>^I^(C-fi$S^^W^^r-T^ y a>r 
20 ;l':r + >'7'ae;l.y ^;Uv^ >. r -r 9 

□ 'Y;i/:t4i/7'n h + vvv 7 

^ ^ y o-r ;l^^^>'7"n e;by h ^i^v^ 

7 - y ^ ^ y n>f ;l.;^:^v7'a tVU^* h + vv 

)V-iy:x.Y:^i^iy^ytm^L<\ xt(llb) -nfr.tn^ 
7 - T^ y □■i';i.:t:^-:/7'n t';uy h + i^v-^ 

7-t;7 y n-r ;u;r^v7'p b;by h4-i> 
'>7 7 -y ^ ^ y + v7'a 

h^^vv^ >joJ:T/7 - y 5^ y ;U:r + >'7'o t";!. 
30 y h + vv^ >MtiC$f t Ll>c 

[ 0 0 2 9] -ffl^J^±(7>:^7v7"y ^ <?fffl L T t> 

5t ( 1 a) ioJit/Jt (lb) -Vtt.^ ti^iy^ >i3 

i -7*a fvu, h^-rMn~7''^;b, 
^iSsec-7>;u. yt)lh'r^mt~y^)l') ^^XJ^O) 

40 ti. 3SJ«fm%«m4i^t^»{5i4^!I(c . :0 ^y 7^ y > i^'gij^r 

sdj^x ^sa^^6 or^ToffijgT^ iSBtrBi*^'^ i oa 

)S^rffiii-^-^2,/c*'j. ^ffijiiM (<?'j. fiSM. mm. im. 9 
a/.M. iX^ikmm. ^^7s$^ ^jihT^m. y>ie. 

«K) . («. Bt». ;KyT^y;H§. 'O-tf^ 

to 0 3 01 ( 2) >^'- 

50 >y-.-Ky-v'-(i. fia*pi^ft7j<igs/c(id<yjE.-x 
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[0 0 3 11 -i^±c^ji^u>'t±;j^fa«jS^^'r'i)^y 

U-h> 1. 4 -i>::?D^4^-9-> vT U U- ^> 
~;^•7"o/^'> h U (y ^) U h U ^ ^a- 

+ ^) 'J U- 1. 2. 3-v^a 

-b' >io J: r/^ <7)i^iif* (^ij. 1. A 

4 - t:^;b^B§^- 2 -T ^ U ;uai^;bJLX 

T'yi'^ 1. 4 - V t'::^;Uv ^ n^:^-»f y >) , t'^/t-X 

T^-'h KS, :*;U:^*j^;uS, tK7v>S. 
10 0 3 21 tfz^ :^^mizisK^xmmStlt. ±tEit 

^) . TVrii^>it^^ im. 2.2* -TV'tiX 



(8) ^t^g 2 0 0 1 - 1 8 8 1 0 4 
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(2-^^)iy'a\i':tyri k) i^MiS) . m^trvr 

^vXt^*^ (^1). 2. 2' -Tyt;x [2 - (5-7^ 

2-^ ^ yvv >- 2 — r;i^) rn/N'vj&M 
it] ) . ryr^ k^I:^% 2.2' -ryt'x 

{2~>'^;U-N~ [ 1 . 1 • -fx (h KD4^vy^ 
~2-t Kn^ixJL^;!.] yDt'':^>T^ K) ) . 
rVit^^ 2. 2' -Tyt'X-r V7>n^h u 

2. 2' -TVt'X (2. 4 - V y ^;b/<Un- h 
•J;u) , vy^;u-2. 2* -ryt'x (2-y-f;br 
10 ah'^r^- h) , 2 . 2' -Tyt*X>fVV' 

b\ 'oy-r + V b\ tert-^'-f 

[0 0 3 31 «^siCi5^i/a?«js:)S(cf^ffl-r^7ta^ 

mimm. 2. ?^-i>y)i^)iv^yit^^m. vx;u 

20 >i^^'!7i.^,;&^^'?)o T-b h7^y >^iOfiJic(i, 2. 2 
-:>?JC h^vT-tr h y p - v y ^;UT-lr h 7 ^ 

y>. 1 - t Ka^vi;y ^;i.7:iL h ]~t 

4 -y 2 -^;U7 y^'n t"3f7aL y >i> 

--<>v;u- 2 ~ vy ^;bT ^ y ~ i - ( 4 - ^r 
;i.7;4- u y -7'^ y >:6^#^n'S. ^>y>f 

;6^a^n-?)« ^>y7 i y >Sc7)<?iJ(C{i. ^>y7aLy 
30 2. 4 -vi7Dn^'>y7^ y 4, 4 - v □ 

□ 's:>y7j. y >iDj:t/p- a >y7 y >*^^ 
tn-^o 4-^X7 ^ V K^it^^>J(C(i. 2. 4, 6- 

> Uy^;u^>y'i';i.v7:iL^;U7;*-X7-f >^ + i/ K 

7fevi?.<h LTffijE7Kig7>7\ ^si±7KM7>7\ mm 

EE7Kig7>7\ V = 7b;U7 >7*^^i>i^(iy ^;u/Nv-r K 

7 y-y't^m^^^ztt^x^^^ mjkmmt^mfumKy]^ 
40 ^+vx^u>, rK'j y ^;uy u— ^uy^ 

-t^bo — X. h n-t ;L n — X, ;K 'J JIXt'^U. T;U+ 

[ 0 0 3 4 1 [(BcSrr-^lg] fi/SW-^ISU. i^:^.±t^sm 
m% W-^- ^ Jf T- ^ . ^sl«Jfi«.%1«f5aS^ $r ffl I > ^ C 

<!:T% m^anm. ^^--^mtu^commti^ti^^^mK^x 

50 (i. (&/SrrmiS^m?'J -^3SM^^aiE1tt^ (IHia/<i:<i:') 
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mtfrmiU 1. 3 07iMl. b bX-$>^Z tt^tL 
l>„ i&fS,^mm(Dmmi±. 3 0 nin;/iM2 0 0 nmTfc 

^ztmj^L<^ 3%i^j.Tx^^ztt^^ him^L 

<. \%aTxi>^ztibmhtti'iL\\ i&mtfrmmcD 

J I s K 5 4 0 oic'ittoimmmmx. 

Hi;i±X^^Zti)mtL<. 2H&.±X$>^Ztt^^ 

[ 0 0 3 5] mm^tm] jKmm±m^ c r rmim 
itmm^tm^^m't^zttm^L\.\ mm-^tmtL 

Tti. y'^yTs^y ^y^)Vi^^m^^'^zt^m^L\.\ 

— X. -/n tr^l-— ;i'-lr;un— U ;Hr;ba — 
X) . .-KUT^ h\ >-K'J:^-rK;f-h, v-K jl x -x ;l/ 

^>-4. 4' - U— b. ;K'J-7'^U>v^ 

:;7.-KUX^U>) . vKV^fU^^-V (fij. >i^"Urueu 
;trU y ■5^;b^>7^>) , ;K 'Jx;U/i-> 
.-KU Ji— •r;UX;b>-^>. :J<';TUU— J^tU^ai— 

h >;6^s * n'i)c h U T-b-^;i.-t;i.n — X. rK'J 

i^coii h 'J T-t^;U't;ua-xT*)'l)o fi^ftiilJlL/c h 
'J 7-tr^;b-tr;UD-X7 ^' Km^^^Ztt^ 
T§^c ii0^5:t#<*(Ol«I?(i ] - 3 0 0 um^m^ L 
<. J:0$f^L<ii3 0 - 1 5 0/im. ^^(z^JtL<it 
5 0-1 2 0 juniT^^o ig0^5J#<*<7)7tiiii^(i. 8 
0%i^±T4)>g>C<hM7-^L<. 8 6%ia;,±T*)'2)C^ 
LOo ilBfl$t${*<7)'s>f Xii. 2. 0%]^ 
TT^o-SCi^W* L< > 1. 0%I^.TT^f9C<h7i?<$ 

[/^-. K=3- hij] Mm^imizMmf^^^i^^'-^'^^fzh':^ 



(9) *§r?g 2 0 0 1 - 1 8 8 1 0 4 
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<hT^ ^ :7 U ;bMi:(OJiXx;L'T4)^c 

i^--;!., 1. 4 - a^^-tfy— ^v^jn'J X 'J 

10 v'^V^J^U X 'J h— 1, 2, 4-v^^n'v4^ 
■*fy-;u. v-KU '!7U^>.i<>j:t-;uiD<tt/4<UJiX7^;u 

^jiUx'J h-;b, v^v^a^Ux'J h-;i/i5ctl/4<U 

m(omizit. r^hy >^ ^>vy ^ >^ i 

)iri>^ h U j3i^;UT ^ >. h -n-^'-^^yi^j^x^ 

[ 0 0 3 6 1 7t«^rfg^69j(i. ^mt^^y^-i o oa 
^^*<$ftL<. \7bm\ omm^cDmrnxim^^z 

30 ^Lt\ h)i(c(i, ytmw\^£mM^^ztt^ 

40 ;f:U:^-vK^- T i7 U X^ U > U ■s' 

'jy -^itJ^-'^i^yt'Mtti^o ^mmtLxmmi'^^u 

ni'COW-mi^mt^ 0. 0 umXi>^oZt^^ 
«'-^L<. 0. 0 27iMO. b umX$>^Ztt^i^C:>(z 

(c. gfeS'j (rm. ^*4) . mmL mmu > 

50 b umX$>^Zty)^itfiLK\ Kn- hIgcoSiiiJg 
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It. J ] s K 5 4 0 oizu^i^mmmtmr^. Ha± 
[0 0 3 7] [mMtfTmm^<i:zy^mifTmm(DmmmiL 

0 nmT*)'&Ci7!?W^ L< . 1 TiM 1 0 0 n mT-*>^ 

^tL<ltbn^] 5 Onm. WiziJ1^L<it\ 0 
7!?S 1 0 0 nm. iTiplc^f ^ L < 1 0 7!?M8 0 nmTfc 

0 0mVgr-*)^C^:6«$?*L<. 2 071^2 0 
Om^/gT^-i)C<h7i?^*$ib(c5?tL<. 3 07i^l5 
0m^/gT*>^C^:6^*fitJ?^Ll>o MtSmi^ti. 

t\ ^m(Dmim^fzim^m(Dmizit^ r.mit^^> 
itmm. Kft V r3 ^ A ^5 ^ xji&itmQt^^ t.n^. 

a%) ;&^^i^^5}^.mft-r^o viL(o9im(omizit^ t 

Zr^ Sn^ Sb. Cu. Fe, Mn. Pb. C 
d. As. Cr. Hg. Zn> Al. Mg. Si> Pfc 

^m^mizm^^^^Mit'^^(omizit^ r)\.^±. 

.W(S(*4^-t^mtt(i. *?4tt. mm^f.. ^I5it 
0 -5) C i ^ U < . 2 0 71?M 5 5 mtmx 

$>^^ztf}<$hiztiftLi\ mmmiT'it. ^wm<oif. 

rnxmrntfrmm. TkrJ^mrmmo^mTuzmm-r^^o m 



(10) tmi 2 0 0 1 - 1 8 8 1 0 4 
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"Thy T-t h y b 

mm^^}\y. mm^'fji. Kisratvu. 

4«Sy^^u. «IB^i^;u. iiM7'af;i.. ISKr^ 

(^'J. 1 -y 2 --7*n/NV-;U) ;i?^'#^n'l>o 

•y'7';U^;u, a— ^— T h ^— iSctt/rrn-r 
ti. 7r:—)ll)V^ H*a— ;u=;i., ^— ^jj; t/Ji 

~] issj/r^®. Rxf^mtfrmmitmmLXK-^^r^yi- 

30 7bmt.Li\ ^^LX\.^^r=^yt>^^m^^'t^7f<'J^ 

^it^ r^^>itm^m't^7i(0'7-(D^mt<mmLx 
^^^mm^^i-^o T^^>t4S(i. mMmi=F(D^m 
''\m^mm'^mt^^^:^i-^^o mmmmt. 4<^)-^-iz 
^mmf&m^M^Lx^mi:it^itir^mm^£mi-^. .-k 

40 J^U^t^VsL^-y-ji^mt^^ ^lziiitL< . ^^Oyi-l^y^ 

mm^^s<Dmm^KJtAzj:^mibH^^o 'j 
fi^mit, j.-T-;ns^ (-o~) izji-yxmni^Lm 

(i. ^UT*S^ (-NH-CO-NH-) (CctoT. 
50 i^s 9 y^mit. ^[.9 >.tS^ ( - N H 
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7mm (N-y^a~;u5?r#t>') tcomM^fx^^ 
(-C0~0-) (c^-^T. 0JiILmtt7^^*^S'&LTl^ 

it^ ^ ^ (-NH-) ic^-:>T. moi&LmiiLt^ 

^ffi:6^*£^LTi>^« 7f<VTl KiMti. ^iJ;itf. V 
1 0 0 4 01 T-:^:t>1±a(i. >K'J-7-cDiJMlciltg$S 

(C*S^ ^ -If -i) C <h t L I \ T - :t >t±S(7)^lj (i. 

-0-. -S-. M^.i^-?. vymT-. mmmn 



(11) ^#^8 2 0 0 1 - 1 8 8 1 0 4 

20 

Lmi^LtLxu. riymtfzimm7>=e^^/.m^ 

$ -i) ^ o L T^^i-^S^ $ 
H$BT ^ yS*/c(iEg*RT V^-'!? AST- 

20 ^L<. ^mri y^mtfzitmmr >=e^^ i.mx^^ 

)i^)i^mx^^zttm^L<. mmm'f'^tu 7b^ ] 
2<Dr)v^)vmx$>^zttm^L<. mi^.m^^yb<\ 

'j-^-o^^mt^i^^^-t^mmmit. -co-, -nh 
30 'bcom^^ti-^t^^mitti^z^mcomx^^oztmf^ 

6 7!;M3 2«M%T'*>&.li:;6^$ft L<> 0. 0 STiS 
3 OKM%T'S>-S^^:*^$<^(::»^L<. 0. 17!jM2 

[0 0 4 21 ^y'tfym^^^i'^m^'MLmnLXit. -< 

ffi<!:;t^^U-7-c7)±JM<h^,e^-^-^JiJ£S(^.. -co-. 
-0-. T;u+U>S. T'j-U>S> ioJ:CKcn»^co 

tsm-^. ^(om^^t. 2jb^^ ^nm.%xto^zttm 

<> 6 71^9 4'MS%T*)^i)C^:e>«ffit*7-tLl\ 

50 7kv^m^wm<om^M {H5^L/c?iH;tamsTco^ 



(12) 

21 

T^^>e«^w-r'i>^y-7-ti. mmm^xmmmiL 

x^^zttmtL<. ] o7b^^ onm.%x$>^zt 
Aa^w-r>^^y-7-(i, mmu^x^mmtLxm 
y ^ ~ (7) T ^ Ti- > s ^ w "T ^ y V - c M -r ^ ffl s 

t |5|B# t liM^lift . S-a-RlJ; ^ o T U -7 - ^ 

n^mB50T^:^>t±s^^'r'i)^y'7-<h LTii. ka 

YAMARPM-2U PM-2 (B^itm 18) . Antox MS-6 

0. MS-2N. MS-NH4 iB^9Um (**) IS) \ Tn^.y ^ 20 

X M-5000. M-6000. M-8000'>'J-X iW^^^mt^X 

m m) m) . .t:x=i-h#2ooovu-x {i<.m^mt 

(♦*) m . ^^-7a>^YTGX-8289 C^- 
X^S* (**) m) > NK:3i;^-r;l. CB-K A-SA (fr^W 
^t^^^XII (t*) ia) . AR-100. MR-100. MR-200 (^Aft 

LTtiDMAA (:^IS*«<t^X^ im m . DMA 
EA. DMAPAA (PJA (t*) fii) > 7'U>-7-QA 30 
(S*?4fii (**) Si) . ^^-7n>7^>rTC- 1 6 1 

5 (m-xmrnm im m) ut- (j^±. K^rnhissi 

[0 0 4 3] TfeS^Sfo^/cti 

mAit. m^Lfzmm^mi&m. Rv^tm^mi^ 
10 0 4 4] ^mcom-^mi^nv^imLxij^i^. 

on&%(o^wxto^^zti)mtLv\ m^ij^ 

(^y v-^^trMttmi7-<7)^M) ^^IjumLX^ ^ 

tK - coMfif f LSIC iiiO®:?! L T t J: I \ T ^ :^ > 
*)'&o St*L<a4 07iM9 0{*ffl%. mUff^L<i± 50 



*^r«1 2 0 0 1 - 1 8 8 1 0 4 
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4 5 7bi£8 Oitm%X^^^. 
i^^Stfr^^ ( 4 ) (3l(i«l3Siff*®) 

m4(Dmmifrmm (4) cDxtjtcffistfl^^H/f^^^fc 
Tmizmm^TT.^mtfziti^^xt^^^o mAizf^ 

-r^tofc. (4) ti. 3g7W^/ci<. .%tSfSSl*i 

^ (4 1) <^)PBlic;^'U^- (4 2) ib^^m^nxK^^^m 

x^7^. ^m^^m (4) nxit^ ^mri^tnih^i 

0 0 nmCOMttm^ ( 4 1 ) (Iil4 Tti3<i) ffl^ 
S/cf■pTl^-i,c ^LT. mwmtl^ (4 1) 
LTV^^T^^>'^4S^W•r^^•'J■7- (4 2) 

■^^x\^^. nm^nmcom^mt^ 1. 5 5 7!7M2. 

4 0T*^ci;6^$ft Lt\ mkmt^ 1. 7o;is 

2. 2 0T'*^«l^;6^$*b(c»iLv^ i+'S^f^St^® 

^m±. 1. 5 5 75311. 8 5T*)^c:^:6W*Ll\ 
1. 6 5 7iMl. 7 5-e*)^C^;6^^j *^ic»SLl\ iS 

^ > +4S ^ ^ 4< U -7 - cDmiirt ^ ^ ;i ^ C ^ TXIS 
<?5iGH(clSS-r'i>c (hi^^T^-^o Si?T^£i> yv-<mh 

^#-1)0 m^imxWm. lkVf^mXn^m<on^[U 5nm 
7!7S2 0 0 nmTS)^C ^;6^$f * L < . 10nm7!;Ml 

5 OnmT'*^c:^;{?^^tb(c$f*L<. 3 0nm7iSl 
0 0 nmT^0'i>3 ^;6^^^$?* Ll^. jg^^^g, St/ 

<> 3%J^TT^^C^;6^$^>(cSf*L<. 1 %iaTT 

J 1 s K 5 4 0 ^\z\^n^mmm3kx. 

[ 0 0 4 5] hg] [DSti. 

* LOgltS(c;fe(^^fiKflf^® ( 1 ) ^^^,<.^zj- V 
® (6) <?5BfStiJCllT-*)-i), fSS*ff^@ ( 1 ) (cti, 

■^w^mmmAmmmt'^ (in i>j:t/:i^*';^- 
(12) 7!?^#tn. %i^^^[z'm% (13) 7!?<ffM$nT 

1^-5)0 [115 (a) (7):^-/N'-=i-h® (6) i^. #7'y 

m\t^V!)^(omt^ (6 1) ^^t,'o syvmit'^t^<D9Si 

fi^ ( 6 1 ) (C J: 0 . ffiSi^f^^ ( 1 ) (13) 

(omutmt^ri^tzi^t>. ^-/N'-^-hg (6) sm?^ 

fiimfi^^^ ( 1 ) O^PS (13) ;{?mt#$nTV^ 
1215 (b) co^-^^~Z2^hm (6) (i. fiSSJ^T^ 

m (I) (ommk-i'^xMi^x L^ioui^mmz7t-^< 
-^''hm(Dmt'^<Dm^mt^m^t^nxi^^c ^<Dfz 

( 1 ) co'^fy^, (13) 7i>W$$nTi>o. Mb (c) (i 
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\^^<D^m (13) iZltmALUW fi^r^T. yt-^<- 

a- ( 6 ) mM^kh. i&mmmm ( i ) (o^m 
(13) :i><*it#$n>^o zommom-^. ^^-y^-^-. 

( 6 ) cDM^M^fiSl^^e ( 1 ) (D^m (13) 
115 (c) iZTfs-tmmx-it, (6) 

mmmtLx, i&miffmm ( i ) (omm^m-DrK^^o 

1 . 3 5 - 1 . 5 0 rS)^^^:6^»* LV>o L 
<it] . 36-1. 47. ^ ^izn^ L < 1 . 3 8- 

1. 4 5T'^^o ttz^ My-^mit^mtv-jmrn'T-^^ 
3 b-s on&%(Dmmx3tszt7bm^L<. 4 5- 

[ 0 0 4 6 J ^y-jMyt^'J-^-tLxit^ y-jmrni"^ 

y^y 7;i':tnzti^u>, fc:- ';-r'>7;l.^v-^ 
h\ X h77;l/:taJi^U>. ^ + 7 n V'd fc*^ U 
/^'-7;U:!ra - 2. 2 - ^^l-- 1 . 3 V 

> y-ymit\::^ji:r.^-r)i^j:ayymm.i^r)i 

^tn^. ^y-jmyf-'^j-^-tLxy-vrnm^^^tsm 

'9 ii L <h 7 -y ^ ^ t ?U OSS '9 ^ L«ii#ffi;0^ 

it. yymm'i'^^isj^^i->'\iT-mu=e,^-^-ty-j 

izj:^m^ozt^<x^^o y -jmw^'f-^^mtu^^^^'f' v 

y^T-tm^t j-^-tLXit^ y^i y^y im. J-^i^ 
>. ^'at'uv, -fv^'tv, ig<tt:-;i., Jg^bt'^U 

;u^) ^ / 9 9 U im. ^99'))i^m^^ 

p« ^ ';;ugfx^;u. ^ ^ ^ ;H57'^;u. jl^u 
>^'U i^-^ibv y ^ ^ U U~hl?) . X^UVioJ:!/-^ 



(13) *tP?g 2 0 0 1 - 1 8 8 1 0 4 
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^) . T^U;i.T^K n-ierty'^JlT 9 'J )iy 

I h\ N-v^D^ + i/^bT^ 'JJITI h'm) . ?^ 9 9 

•y^>7>^t^it^^ LTti, /<-y)V:tu7Jl^)VS^ 

^tsi^yyit-^^ ^^y^9^'hy)\^^x2 - 1.2, 

2. 2-xh7T''v;i.) h UJ^h+i/v7>^) ^ij^^tj'' 

10 7K^g^(D-$|5^fc(i^gB;6\ y-j%W^=^\zX^m.^^ 

[ 0 0 4 7 1 $7^y^i— 7^;i.(i. -S5{c?HrtS']<h LT 
\^m^tix\^^{c^^x^^^ ^y -jm:^-'T)\^tLx 

Ci. /^•-7;^^^;^■'>l Ji-7^;U^;{>^^(f ^,n>2>o ^->'^' 

-a-h^lCti. ^IStSi^T^^if A$n/c'^7'y#.7i^''J-v' 
- ffl V > ^ C ic$? ^ L t \ ^M^Mt^mX ttifz 

xmx-r^zt\zxr^n^oztt^x^^^ y^m^^. 5l 
^t'-A (EB) wM^^y^^mmizx^KmLx^y 

it. 7 9')XD-()l, 9 9 V -fVvT^-h. 
jl;K:^'>, TvUvv. T;l/7='t h\ iJ 

(m^it. mm.mi^'^mm.mii'm) . ?t*9 

gij (vy^;l.i>'j3>nc^-(D'>Uri>'ft'a'tl^) . 

(1. a7'y:¥JtB'ife;. -^(T^mmMlcJ: <9sW^ti^ffJ; 

izji^^^mKJZ^. Rit. m^KiZizj:iomfS,'t^^ztt< 

40 JfiLi\ ^t-z^-a- he(7)flill(i. 3-5 0nm7&^ 
»*L<. cfc»9»i L<(i5-3 5nm. 4#(c$f^L< 
(i7-2 5 nrnXSo^a 

[0 0 4 81 imm±m] Knm±mo)}^mmimK^ 
$mx<ow-^Rmmt^ 2 %kitx$>-i> z t tmt l < . 

]%aTx^^ztt<^ ^izp^tL< . 0. 7%\;XTx 
aTxh^^zt^mtL<. ]%\;iTxto^^ztf)^^h 
50 s:3!tPAjJ:ii(i. Udmimm mmtmut^) «reij^-r-g) 
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0. 2 b&.TX-^^^ZttmtL\.\ zzx^umLfzm 

mmi^Mit^ X7^>u>^ii]j*ic 1 0 0 g(Dmm^i)^ii. 

^ijg6 0 c m/^x^i&miJrmm^^i~^m(omM^im 

$>^o Kmm±mco^^mit^ j \ sk b a o oizuoi^ 
x-i>^ztt^^h\.zn^\^<, ^wKk±X'»>^ztt^m 10 

m.nt'^^ 0" \>j.±x^^zttmt.L\.^^ mznt.L< 

ti 9 5 • \>X^LXik n . L < 1 0 0 * i^A±X$> 

±m^mi^mzmmLfz'ikhutznx\.^^ z tmft l 
IV Kim±mM. n^^m^^-^^m^m^^mLx 

j^-t;hztiz^^m^n^o mA.it. i&mifrmm. mm 
fi (mwr^mizPiLo, 1 - 5 oh*%) ^^iDLrt, 

O^-fXH. STbms 0%X$>^ZtibmtL<. bJb 
mz 0%Xi)^oZtt^^ ^lzntL<. 77bM2 0%X 

i>^zttmh^^1iLi\ 

9\^(Dm^m^xhJ:i\ mA,ii. mm^t^ii^(D±izi±^ 
K=j- h®(cSD^T. tssm. iy-)ih'm. mom 
'^^mw5±m^m-)xh^i\ '>-;^ K^timsj?^^'^ 30 
9m^mm-4-^^tziibizmi ^n^. KSri]^±mo:>^mi^ 
tzit^cDm^mizit^ tfrjs^Lfzm^ mmmi^. ^ku 
i^mmi^. m^mi^m. m^umm m 

m^m\^Lxhx\^. i-^') y:7'm(Dmizit. y-^mit 

3 0. F C-4 3 1 . U va^-th 

> (C^i);t(i. General Electric (t*) fT) S F 1 0 2 3 . 
S F I 0 5 4 . S F 1 0 7 9 . Dow Corning (7)D 40 
C190. DC200. DC510. DC1248.BY 
K Chemie mO cOB YK 3 0 0 . BYK 3 1 0 . B Y K 
320. BYK322. BYK 3 30. BYK370. 

2 6 8 12 9 A^mmmt^m) iz^^^ m^inz^^mfii 
^- ^ozt t'x # ^ma±^^mmiz m^a ixt^^w 
\mm^\i(Di5miz-:>\^xii.. ^Amm^-wz ? e j ? 9 i 50 
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^. IH]2941898-^. [5)3508947-^. (H135 

2 6 5 2 ^^<D^mmm^J:u'mmm<km. i^-t^^^ > 
rx^. 2 5 3 M. nn^mjs (1973) (ciett;&<s,^. 

[il«S/T^^M]SS^(»iJllPCi. ^?50^B«^^^M (LC 

D) . rvX-er-'^-xru^/N":? (PDF) . u ^ 
hDyi.^;?^.y-tr>XT-'^'X7'U- (ELD) -^Pig^a 

mmm: (crt) t^cfco/j:ii#S7f>«sicSffl-r^o s 

l^^^®[liT^o^c me (a) (i. j^i^is^ihBi^PDP. e 
LD. cRTizmm-r^ntLi^mx^^^ Kmm± 

PJi. (3) (7) ^r/TLTiHi 

«^^sssoii^^sa7f^Hl^^g#LTl^'i)o me (b) . 

(c) ioJ:tK (d) ti. RSifR5lhli^LCDfc31ffl-r'^ 
»^Li>^.t*T*)^, 116 (b) Td. SIltRSlhBliiii 

( 3 ) t^^mmm ( 7 ) ^^urdTti^ ( 9 ) 

(omim (8) (cSSLTioO. ^^-:^cz){i7t)3i 

( 9 ) (Dimm ( 8 ) immmm ( 7 ) ^/rLxpfta 

^^^g^7)^Ht^7f^®^C^gSLTl^^o [16 (c) 

RS^B6it!i(iS0fl^t#^* (3) t^^mmm (7) ^r/^L 

TflTtBi (9) (iTtfll (9) CDSiifli 

(8) ^'fmmm (7) ^^LTa{ta/Ti^M(7)»ia 

/TxSlcJggLTi^^, 116 (d) T-(i. R*1l56±J^ti^g 

(3) tmim^m (9) (cj^SLxiDO. <i 
3tai ( 9 ) coimm ( 8 ) ^ass'jg ( 7 ) ltm 

to 0 4 9 1 

mmmi <:K{z:^^B^^mmmiz&-:s^ ^ i^izmmizm 
mmm 1 ] 

(T-'V7>r h Z 7 5 0 3. J SR (t*) 

;i.ji^;u>r h >mm : 7 2 «m%. ^ 

a^m : 3 Snm%) e 2 5 glc y h > 

15 5. 0 g<i: >i:7a-v + 4ty > 2 2 0. Og^^^jDL 

()slfijtttaf4^5^^R*iffiC0|fg|^) S^t7)< 1 3 9 . 0 g y 

^y->/H6 7. osti:m^Ltzm^mm^^:eo'c 

M^fH (7K/y ^ J-)V (ffiSi:t2/8) fg^Jf^ 2 4 
5 Ogic. xh7Xh4>>^>-5r 5 3 3. Ogfg8?L 
/ctO) 2 9 8 2. 5 g^o<J:t/0. 2 5%OT>^^T 
7j< 5 9 6. 4 g«r|5)D$(C 1 5 B#Pp1*M*T?$;iD L/Co 
*^7}*:. ^ '^(CCC7)?^I^T3B#Pemfi5L/c. ^(7)?^^, pg 
'^V^MkX^WSCo^n' f> ^ X h 4 V -7 > . y ^ y - 

T?SJt(i8 0 p pmT'ifoo/Co »:i^T-. 3 0 0' C(7):^- 
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■>'J*m4^cDy 5'y-;i.:J>i5?^ 5 0 0 g(c. v^v* 
•y 7* 'J > rgij ( K B M - 5 0 3 , flM^t^IH (t*) 
m) 5. OgfcJ;t/0. INJSSS. Og^riD^, SiS 

'J *m4^roy ^ y-;i'5)f(}S 13 8. 1 g 
HA, B*{tw (m m) z. 3 .5 g, Tta-a-ggj^ 

S"] (^'^I'^'+iT 9 0 7, ^>'N**'-f ^-itSS) 5r 0 . 5 
3 4 g, 7tti,€JiJ (^ir+^T-DETX, B^^-itM 
(mm)i: 0. 2 6 7 g. y^;u-i' 77'^;L->r h >$r = 
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* 3 0 0 g, 2-7'^'y-;i-5r 3 0 0 g^^.ADLTM^f L 
fc. ?LS 0 . 4 itm©*" U 7'a f b >8i7 -i JU^—XW. 

mLxi&m^mmm(r)m^m%:mmLtz, 

0. 3 umiil±<DmiM(r)m\ ] m-'^zn 3m&~T(om 
mTXifrnttz, 8 OiimC))? ^ro h 'J7-bf";Hr;l'n 
-X7-i';UA (TAC-TD 8 OU, s±^»7'f ;UA 

-3-^'-?rffl^^TM^^5L/c. 9 OVxm^Ltz'ik. m 
10 mf?rM#itLTM^^^^{t$-li-> 6 umCO^^- K 

m^mmmm^m^^-<-::3-'^-^m^^xm^Lfz, e 

■a-, (11$ : 9 5 nm) ^rJfMt/c ccDJ: 

to 0 5 0] 
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1 0 0 5 1 1 ( 1 ) ^.xu%(Dmm 
VfmLtzKmm±mizisi^x . agi o winj^^±ro;^.i^ 

immmmt^'bii^isbfzo ^mxitj^xmmj^<oj: o 

( 2 ) ^i^wMmcoiwm 

»7t7t«i+ (B*5^7t (tf) m.) ^fflOT, 3 8 0 -7 
8 0 nmroig^:^^Sl|!^(^i5^^T, A*IA5° tzfc(^-|.5^7t 
JS:W*«r>l"J^L/c. 4 5 0- 6 5 0 n mlcJoM^ 

mm^^mz, 

^mmmm(o'^ftmMmm%(Dmu-^ htm l xmmm 
i:wmh^tz. 

( 5 ) p^mmm<Dmm 
fSitmLfzm.. J 1 s s 



jV>T, J 1 S K 



6 0 %ro5fe{4T- 2 D# 

6 0 0 ^^m^-r^^^^msi 

5 4 0 Qum^tn^^t^mm 



mmmmmzm^K i r gM(ct>ii^fsiii5ig«rBf 

10 0 5 21 [Jt*x«l] 



LT-> 'J *iiJS 1 7 >*-TiiJK 1 1 0 p p m 

(3|BI3L/i. 2 0 0" C®sr-h U-rtlaT. 1 0^ 

rBl7M^MIi$r?fv\ ¥iS)ilgJ<J 1 5 nmOJ*«v 'J 

30 n^^^m^mmLtz, z(o^oicLxm>^tifzm^'^ 

■hm^=^(r>i- ^ J 5 0 0 g IC. ->7 > -y 1' 
U >^''§i] (KBM - 5 0 3 , {iSS^t^XM (.%%) Hi) 
5. 0g*>J;O-'0. lNJgK5. 0 glriD;t. MST-5 
BtPeTO^IiL/;}*, 5 arBmST-ttgLT, ->7>*-y7- 

'J > ^^'^ii^zaa L /cJfttv 'J * J* 5- y -;u»gs?i$ 

40 ^Wm.\.tz, v7 -y^'J >:?'§ij^SL/cI*^^-> U * 
^ y -)\^'rim^ 18 1. 5 g (C, ->-'< > 5' 
•JX'J b-;U'v + -'tT^' i; U- h (DPHA, B3f:{t^ 

(**) i^) ^r7. 4 3 g. itm-^mm (-f^u^+iT 

9 0 7 . ^/<:V-f +'-aia) 0 . 2 9 7 g , 7tlg,€Si) 
(*-V+^T-DETX, B*{tl8 (**) iU) «rO. 1 
4 9 g, y ^;U'f V7'-f h 3 0 0 g . 2 -7' 5' 
>--»U5: 3 0 0 g}^AOUT|Ef*$L/c. JUI 0 . 4 wmtT) 
y 7-D t' U >S3 7 -f ;u 5- - T-M L TfiS#Tm/Sffl 

50 {imm±m<onm KmnLmiu sa^ic^tn^ 
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0 . 2,' umlii±nmin(r)^t\ 1 m-'mtz '9 3 iWATom 
[0 0 5 31 [J:b^«?iJ 2 ] 

> * .y 7" u > L tzJtv^ ■> 'J * mi=?- (m-^ j- 

)\^'^^Wl \ 3 8. 1 g(c, v'O^'oiUXU f--;U's4^ 
4^7^ ij (DPHA. B*ft^ (^) Sa) 4r 1 

3 . 3 5 g . TtM^Pjflj^^i) (-i- yl-*-* i T 9 0 7 . 
tfA^-^m.) $rO. 5 3 4 Tttf/SJiJ (*-\'+i7 
-DETX. B*<t» (t*) la) 5r 0. 2 6 7 

'j-r^)l.'r h>i 3 0 0 8. 2 --r^ y-;u?r 3 0 
0 gf?5SDL.T»4^L.fc. ?LSO. 4 x/m<^*'y ra 

0 . 3 umPA±(Omm(OmK 1 m-*^fz 0 3 ^iJi<T®iS 

TMTftLfc. 6 0° cTigj^Lfcit. mfm^mmLx 
m^m^mit^'d^ is.mmmm (m-^ 9 5 nm) 

mLtz. Z(OJ:^lzLXKmm±m%:i'¥mLfz, 

iKmm±m(omm) nmLtzKmm±mjc'o\.^x . m 
mm I tmmizmmi7-^tz, mm^m 1 iztt^-To 
mmm 2 ] 

■> 'J *{ati^O> 5' 5 0 0 g (C. ->7 

•y 7- <; > ^--SiJ ( K B M - 5 0 3 , (IM^t^Xm 
la) 5. OgfcJ:y*0. lNJgS5 5. Og^r^JD^^rnvS 
r- 5 BtraUHf L fc}^, 5 B rpl^vST-^SS L T . V 7 > * 

•y 7' > rsmii L. fc^assitt V y * o y 5' y - 

/u^^ffi ^&•KgK L/C. •> 7 > * -y 7* 'J > L 

•> U * mt'^CT) y ^ y - 13 8. 1 g 

(c, ■>*'<>5'jlU X 'J h-;l.'N + -y-T U- h (DP 
HA, B*<l:?g (**) la) «r 1 3. 3 5 g. 7tffl^r.gji& 
gi) {-I" J.T 9 0 7 . ^/^-:V'^+■-^±5a) 'arO. 5 

3 4 g. TygM^iJ (A-^+j-T-DETX, B*-ftM 
(*«)l!!)«: 0. 2 6 7 g, y ^^U-l- V7''9^iUy h >Sr 
3 0 0 g, 2-7'^>'-^U«r3 0 0 g>$i*nLT82t4^L 
/c„ ?UiO. 4 ym<D*'';7-a t'U >^7 -i';U5'-T-j!£ 

L T (ft/Sift^)® ffl co^^PiK 4- gigsa L /c . 
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0 . 3 u^XiL<n>m'!$.o^W.tK 1 m"'^/c "9 3 liJ^/lTOJl 

TMfliLfc. 6 0- CT-|g*igL/cjS. S^^'SJS^r.B.BJILT 
M^g5rm$-a-, ffiSiff^g (If ^? : 9 5 nm) Sr?f^ 

JlE«^'J 1 tmrnz-mm^Vii-oiz. itSm^rft l (c^s-t. 

10 [0 0 5 4] mum 3 ] 

(;«)s^^effl*tsaif2^5>^?sroi@sa) ATO (t> 

tt:2Q-cm) 2 OMSgP, r1iHg©7— :t >tt^ 
- (PM-2 1. B*{t^ (t*) 6«fig|5. v^'o 
'^ + -9-^ > 7 4 fifiSP^Sr, -y-> Y7=;-< 
•9 5}iiL, ascitis 3 0 nm(7)AT05^«I?S5rlffl$aL 

(i^StlT^^fflMTiifgc^iaia) ±l5cDAT05>giC?S I 0 

0. Ogle, v'^>5'i'J;x.'J h— yU's+'^-T^ 'J b- 
20 h (DPHA. B*^b^ (^) Sa) ?r 3 1 . 1 g, jtfi 

^r^iS^i) ('r;i.*'+aT 9 0 7, =f->'^i1^^-%m.') 5r 

1. 6 7 0 g, 5tti,€SiJ (*-f + ^T-DETX, B* 
ibii (t*) la) 0 . 5 5 7 g, y ^^Ui^^U'^ h >■$: 
7 6. 0 ggsiDLr«H:U/c. a^i0. 4iiDiW*-U7- 
□ >ia7 -f ;U^-T-aiJ® LTi«®#r*gfflOMfli?R 
^SrHiaL-fc. 

*4?c7?y y-;L.5^^>g (MA-ST-UP, igS20M%, B 
m.\'d^ (.W) W) 5 0 0 g(C, ->7>*-y7''J 'y'P'm 
30 (KBM- 5 0 3 , fii^^ti^III (**) Sa) 5. 0 g *J 
i: 0 . 1 N J^BE 5 . 0 g ?riD;t, 5 B^raTOf L 

. 5 B PbI^S TSftg L T . -> 7 > * -v 7* U > 

L/C, V7 >* -yry >r)S"M31L/c^Jtli«i/ U *Sa 
ifi^ y 9 J-)V'Pi^^ 13 8. 1 g (C. v'^ > 5' Ji U 
X'J h-;l-'s++l-T5' U U- h (DPHA, B^^t^ 

(«) ta) «ri 3 . 3 5 g . %m.-^mm ( ^u*-* ^ 

T 9 0 7 , ^/N^-^+'-ttSa) 'dT 0 . 5 3 4 g . TtJiM 
S'J (*i^ + iT-DETX, B*{t^ (t*) Sa) ^Sr 0 . 
40 2 6 7 g, 'J-X=f-)\,T h >^r 3 0 0 g, 2 -7' 

^'y-^^?: 3 0 0 gg5i!)DLTmj*L/c. ^L^^0. Aun 
CO i; 7' □ b' u > la 7 -f 5' - T-iti§ L TffiSW-^^ffl 
rc>^?5iR«rliaiaL/c. 

'J ^- ( J N - 7 2 1 4 . J S R (m ) Offi^^S 

fiS^^fsiaL, n^uz. m^LtzM-7-:jm-^')-^-(o 

T-*> ^ /c, ifflsa L /c 1 7 -y Us*' -7- if as ( hjij^jkis 
6 y -9^ yu-r V r-r- ii>7 V ymWL) 5 o . o g (c 
so ^ ■?^;i"f' V7>;l-^ h > 1 1 0. 6 g, v^o's + 'i^-y 
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> 3 9 . 4 g ^i:maLrmr4Ltz, TUI 0 . 4 ifir©*' 

0 . 3 uia&.±(Dmf^O)mK 1 m-'^tz 0 3 iiJi^TroiS 
-7.V-i)\>h. (TAC-TD 8 0 U, g±^K7'f;uz> 

5 9, : 4 wDi) ?r?fML/c. fflll^^B©±Jc. 

L/C. 6 0* z■^^m\.iz^k. %^m^^M\.xm^m 

^m^ct^. <5S#t¥)S (S*t* 1 . 4 0> : 7 5 ' 
3e2 
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♦ nm) tmf^Ltz, is.mi^mm(D^nmit. 17. 4% 

fflM^ii?S?r''^'-="-5'-$rffli^T@fl^5}S^fii«*<3 5m 

g/m^l-^j:-2)<i:-9(c^?i5L/c. 1 2 0* CT- 1 0 5>Mft 

mm±m^imLtz, 

iKmm±mo>wm) imLtzKmmimic^\.^r^ m 

mm I tmmi^LXf^.xi&comm. w-i^R^mcomm. 

10 ffi, ISHSSolffll^rtT^/w. $ "be:, Tlew|fffi^r^f 

[ 0 0 5 51 
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1 0 0 5 61 (1) ^-/N'-n- bmim<ois.m^mm 

( 2 ) gfit^t^ifffi 

S:WR6±ffll«r?SlS 2 5t:, *gJ=tvm6 0 %C0^|it^T-2B# 

reiiBs L/C. js:s4ii$±^»ffis^*^«r*-r ^fflijoftii 

®7Klc5Pf-r^tgMA^i¥ffiLf=. 30 

(3) ffi^atKOftrolffiiii 

>^-9a:z.x-^^m-^tzf^<0-J[^mi:m^LX^ JilTro3 
®llT-|f«L/c. 

A : mm'%±izmm^tz 

c : miX(nis.t^fA^^§mm''im^fz 

S:WRl5±lli(^*®l;:>ttt-7 ( Z E B R A "7 y + 

j!^) ?:«S$-ti-T3 O^igDf $-1+, ^n^r^ 40 
>r^'axT«#ffi-3/cB#(Ott^,^rtl!^LT, JilTco 3 
ISBT-pffiL/c. . 
A : -^i^-j 9t'%1^lz^^Mmfz 
B : 7<7)-gP7i<«§mn-f IcSSrj/c 

C : -7':; (Oi3.t/vi:m^^Mtl-rim-ytz 

( 5 ) mmmi^^nmm 

mtiz. mmmmii-u^^icimmz 5t. *a*i?g®6 o 

%(r)&i^X'2iimmmLfz'(k. -immmm (he i d 

ON - 1 4) T', ilS5mmCO;^-7^>L;^HiJ}$5rffll^ 50 



mm 1 0 0 g, iiae o c m/i^r-iij^L/c. 
(6) x^-)U'y-)i^m'omi(omm 

# 0 0 0 0 ©Xf^— ^b-^-^HC 5 0 0 g / c m^'cOjSfM 
$rA^lt, 5 0atSL/ci:#©mw5£*«^.«r®^LT. 
P:^TW3fSP§r-|¥ffl5L/c. 

A : mti'^<m^^ji\'^ 

B : '>L«*M^<*<m;llc<l^ 

c : mmicimM^< 
[tmm 3 ] 

&%. BMit^ (m m 5 0 0 g(c, ->7>*-y7-'J 

>rm (KBM- 5 0 3 . mmit^xm m) m) i. 

5gio<i;t>*0. 1N1MM5. Q s^Upl. mEiX bmi[ 

i^tz'ik. 5 B rsi^STSfeg l r , -> 7 > * y 7' u > 
7'3ij^iiL/c]*t«j-> t)mi=f-(o:^ 9 j-)'^^mmm 

i!l L fc. •> 7 > * -J 7' 'J > i^'SilMH L fc3*« ■> 'J * '<m. 

5- y-;u5^#ijK 12 1. 0 gic, v'^v^'oiux 

h-;U'^ + -9-T^"J L-h (DPHA, B*it^ 
13) «r7. 4 3g, itm.^mii!bP\ (-()Vif^3.r 

9 0 7 > ^/^'*'-1'+'-^±la) ^ro. 2 9 7 g. mm.m 

(*-\'+a.T-DETX, B*^tlg mo la) ^rO. 1 
4 9 g, y^;!.-^ V7'-f K >«r 3 0 0 g, 2 -T'^' 
y-;l.«r 3 0 0 g^SDLT8at*L/c. 7LS0. 4 jum© 
tK U 7'n f L > S!J 7 ^ -T-itii L rffiS^rj^^fflw 

m^m^^mmuz. 

0 . 3 umi;J.±(Dmiii(OmK 1 m^'^fc '9 3 fiWTroJS 
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^m^mit^-it. is.MVrmm (fsmm ; i . 4 o. 

$ ; 7 5nm) ^JfML/c, fiS^r-^SW^Ptmii. 1 
6.1 #;ffl%T-*-^/c. ffiStfT^)l<7)±(c, ^iiEj?iJ 3 T- 
L fc * ->» < - 3 - h ^ y a - 5^ - ^ ffl 

I -"TB^f^^JM^Si^ 3 5 m g /m^Jc /j: -5 .t o izm^ L 
tz^ I 2 0* CT-1 Oi^tmtX^ ^-^<-:J-\-m^ 
JfML/c. Z<OJ:olzLXl^mm±m^imLtz, 

(Kmm±m<omm) imLtzRm&jitmi^-y^^x. m. 

1 0 0 5 71 [^JiE^i]4] 

0 . 3 umiiJL±(Omm<omt^, 1 m='^/= 0 3 fiJiATODiS 

ic. 3ISfe^l2 T-|alaL/cfiS#^*efflM«}K$r^^'-=l- 
^'-^rffll^rffi:^^iL.fc. 6 0* cxmi^Ltz'ik. ^fm 
^mmtxm^m^mt^'ii. i&m^mm (M^m-. 
1 . 4 2. If 7 5 nm) ?r?fML/c, i&mmmmo) 
^mmii. 1 5. o#:«%-c*.o/c. is.mtffmm<o± 

-=j-5'-^ffli,>T@JfJ55-^7tiM*^3 5mg/m'=lc^d: 
-5) J:o(cM^5L/c. I 2 0' CT- 1 Q^im^LX^ -t — 

jfe^ij 3 iiBi^ic i.xnmi,tz, ^¥k^m. 2 \z7n-r. 
mmm 5 ] 

it^<on^ ( F S - 1 OP. EI^MIK (I*) sa) 3 0 s 

5 0 g (c, *E7K 5 0 g . >) >7m'M (Wim 5 nm 

%) 2. 5 g. J^J' y-;H 5 0 g. vTt h >t;1'3 
-^iH 5 0 g^jgsiDL-TMJtL/c, ^L^iO. 4 jumOrff 

M^Lfc. 6 0' cx'^mLtz'ik. mmi:mMtxm 

^hJS5rIf<t$-tl-, f&Slff^^ (mtffm : 1 . 5 0. (? 
$ : 7 5nm) ^rffML/c. ffiS^rWro^gPiit^Pii. 3 

6 . 1 im%xi:> -o tz. i&©ffj?ffi(ro±(c. mmm 3 r- 

la -Si L ?r - ^ ^' - 3 - h e ffl ?K < - =3 - iJ' - «r n 

l^TllJ1J5r}ffifliia*<3 5mg/m='(C''j:-5>J; -^IcilThL 
fc. 1 2 0' CT- 1 |- )®?r 
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mm.Ltz, Z(DJ:n^ZLXKmm±m^^:ifWlLtz. 

(Knm±m(omm) imLfzKmm±miz'oi^x^ n 
mm 3 tmmiz LxwmLtz. tsm?rii2 (c.T>-t. 
[ 0 0 5 81 mrnm^] 
(mmtmmmmm.is&^i'^Wim<Dmm) ito 

WM<t-f > V A , JtaSW : 4 0 m=^/ g . ?!9<*Jttfi 
tfi: IQ-cm) 2 0 Mfi^P. r|iB5«T-sf- >tt=e > v 
. - ( P M - 2 1 . B*^t* m) S3) 6 afig|5. -> a 
+ > 7 4aaa5$r> Ki^'v-f >9'-l)Vlzj: 
10 O^flL. aS¥iS)S3 5nm©I TO»ift?t?rl@iaL 

(;ss*fT^iifflM^vKoi®iii) ±isrc) I TO'^^miz. 

v'vtv^'aiU;^ U h-;U'^+-9-T^ ij U- h (DPH 
A, H*{tS m) m) i:3 \. 1 g, 7t«^P»f1*&Si| 

9 0 7 . ^/N':<r-l'+'-tti3) $r 1 . 6 7 
Og, TttiMS'J (Ai' + iT-DETX, B*^tS 
(«^)ia)?rO. 5 5 7 g. y^jUJL^^i.'irhv^r? 
6. 0 gi?5SDUTffli$L^c. TLilO . 4 uniCD-i< U 

20 mmi-tz. 

0 . 3 um&±C0mi^C0^t\ 1 m-'^z 0 3 <iJilT<^il 
-7.-J^)V2^ (TAC-TD8 OU. Si^M^-f^U/. 
-5'-«rffll>TM?fiL/c. 9 OtT-lgi^L/c?^. Sg^-I-Jg 

5 9 , 11$ : 4 xiiD) ^flML/io iSSiff-^gco±(C. 

30 «rfflOTM^Lfc. 6 0* ZX'm^\^fz\k. ^mf^rM 
«LT^^Sg$r!SYt$-ii-. fSEjfr^S (WSx^\ 1. 4 
0. : 7 5 nm) ^JfMLfc. ffiStlTJ^giT)^!!®^ 
C±. 17. 2{*«%T-*.-:>fc. f£EffimB©±iC. Hite 

3 T-!@iS L N*- 3 - h $r 3 - 

-$rffll ^Tia?f55}M?tiS*' 3 5 m g /m-'^zU^X o iz 
M^L/c. 1 2 0* CT- 1 0:»iD*ftL-T. 
hB?rff^)SL/c. croj:-^(CLTJS:i^R5jJiJS^:<'Fi!iL 

(js:s^p^±flsroifffi) imLtzKmw5±miZ'::>\>x. n 
40 3 trnmizmm^^'n-p-fz, 2 
[ 0 0 5 91 immm 7 ] 

(iiiSiiTm^fflM«m5^5^ta!R©PS!{) ^Kft^^' > 

(~&M^(omm.W-imi: 2 0 nm) 3 0. oaiffl,g|5, 
i1iRgroT-:i->'l4*y-7- (PM- 2 U B^itlS 

(mm) 4. 5ffiffisp. rfi!igro:(7^7i->tt^ 

(DMAEA. (t*) «A) 0. 3m.m^tiXxy->9o 
^^■^y>> 6 5 . 2lTMg|5$r. -9- > K^v-f > j^'-i ^1, 

izxni^mL. mmwii 5 3 n m <o-m<t=f- 9 > ■^85 

50 (iS5]@5W-^JlJ^^?5i}i?i(D|ISI$li) ±gSro-i$ft^^' >5^{a 
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U-K (DPHA, B*{t^ m) m) ii. 4 4 g. 
Tta^^lJfeS'J ('l';l'*'+aT 9 0 7, 
i!j)5r 0. 2 3 2 g. (*1' + iT-DET 

X. a^-fb^ (t*) ^ 0. 0 7 8 g. y ^^I'i^^u 

y h >?r 3 5 0 gfcjzc/v 5'a'v+-9->' >^ 3 5 0 g ?r 
gsiJD LTffl# L tzo ?LS 0 . 4 u Di«*' 'J T-a t U >iS 

(TN-O 2 O C, HJf^^JiSfi 6 afi%, 

V7=f-)VT V ymWi. J S R (I*) S) 5 0. 0 g 
JC, ;>'^;b-l' VV'^^U-tr h >^ 1 10. 6g> vi'n'v 
^■^■yv^rSS. 4 g^iDLTaHi|iL.fc. 

0 . 3 juniJil±©Sl^ro|S*^ 1 m^^fc 0 3 fflJilTroii> 

«3 
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g^r®<t$ -B^m^nm (SSf^ 1 . 7 5 . Bi)l 6 0 
nm) ^flML/Co i«S^JT*B©±(C, ^Sl^') 3 

/c. 6 0- CT-|z«ILfc^, ^^l-^$:M«LTM^Ii?r 
@<t$-if . <SS*f*B (Siffm : 1 . 4 0. : 8 0 
nm) «rJfMU/c. fiS#fm»O^P^^i±. 1 7. 2«!; 

5mg/m='(C/j:'g.J: olcMTSL/c. 1 2 0" CT* 1 0» 

[0 0 6 0] 
[^3] 
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[ 0 0 611 [Jrtlif'J 4 ] 

0 . 3 ju naiiiroBl^rolS*^ 1 m=*Sfc 3 fiJilTroS 
iSTT-{'FSa L/C. ^StEfiJ 7 Tf'Fia LVci«S*T*B<^± 

ic , j:t$^0'j 3 x'wm. L tzi&mtffmmmmmu % ^ n-- ^ - 30 

9-im\>'Xm^Lfz. 6 0' CT-lg^L/c?*. Si^^'l.^ 

1 . 4 0, ; 8 0 nm) $rffML/c. {SS^^gco 
S^^ti. 1 6. 3#«%T-*^/c. ffiS#T*Bro± 

-3-5'-?rM5V^Tmf^55-M?t5a*^3 5 m g/m='tC''j: 
^2.J:t1cM^U/c. 1 2 0° CT l O^^MALT, sf"- 

(Rfl4i»±flMroi¥ffi) ^'Fi!iL/cs:s^l»Itplc-p^,^T, m 40 

)!iiS<ftJ3 t|5lt«tcl¥fiIli«rtT-^/c. 3 (c.T^-r. 

[^)Sfe«?'J 8 ] 

•y^'-K'-tv- (TN-O I K @fl^5}jlSJS6MS%> ^ 
VV'^^U-tr h J S R (t*) Sa) 5 0. 0 

g(c, y f'^H' vy'¥-)l''T h >5r 1 1 0. 6 g, v^'a 
'v + 'y-y >5r 3 9. 4 gi^ADUTffii!#L/c. fUIO. 4 

(SfliKihiisroi'FiJi) ^mm±mii.. ^gmcfic^s^i-s 50 



0 . 3 uiM±<Dmm(o^t)K 1 m^^^Tt 0 3 m&-T(om 

JftT T-^'Fii L tz . 7 T-{'Fia L tz (SSSf iO± 

m^^xmfiiWM'^m.t'- 3 5 m g/m''(c/j;-£. J; ^ ic^^ft 
Lfc. 6 0* CT-§g«gL/;i^, ^^'l-iiS^rP.B,«LTM^l5B 

(Jg:WR6ili)«Olfffl) ^fMLfcSMK^Silc-^oT. ^ 
[SStEfiJ 9 ] 

(5}--yN--a-hS«^:ftiji5ro|@M) afl¥tS)5J^a*< 
2 0:^T-*)^(l3B6cD#7-y^3KU-7- h-y7"CT 

X- 8 0 9 A. iiaSS? (t*) SS) 3. Og(c, rpBSro7 
•y ^^4tSiJ (7dU-^--1-FC77. <±:£ 3 M (t*) 

SHi) 5rl 9 7. 0 gi^iDLTMJil^L/c. 0 . 4 iira 

<D--K'J7*a t'U>$a7 -f ^l/^-T-Ji;J§LT5f-''N*— =l- 
0 . 3 umiik±(om^<r>^i}\ 1 m-'^1z '5 3 iSli^TOlS 

JSTT-^'FIS L/C SiaEtR) 7 TifSli L /cffiS4Jfi?Bro± 

ffli^THJf^^M^iiS*^ 3 5 m g /m-'izu^^^ n (cM^U 
L/C. 1 2 0* CT-1 05JM?ILT, jf-z-c-n- Mg 
4'ff^R5c L/C. C O J; (c L TiS:(3WjjJi)lir<'FS!! L /c. 

(jg:fl^B5«©if«) ^'ps^iL/cJ^g4ri^i±ll^(c-5l.^T, 9e 
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10 0 6 21 mmm i o ] 

yV) y^-m (KP - 8 0 1 M, mmit^ m) m) 

1 . 0 g (C> 7^8507 -y mmtm (7aV-^--hFC7 
7. ■tt:S3M («) IS) «r 3 3 0 gv^iDLT«»L/c. 
0 . 4 ji m©;K U -To f U >Sa7 -f — T-jti@ L 

1 . 4 0, (1$ : 1 0 0 nm) ^flML/c. fSSilrmg 

(o'smMiu 1 7. M*«%T-*>-p/c. is.mvTmm(o± 

ffli.^T@JfJ5^^^ia«^ 5 m g /m^lc/j:^ J: -) icM^ L 
/c, 1 2 0* CT-3 O^MALT, ^--f^-a- hjf^r 

mm 3 ilH]^^cl¥^l^:^T■3f=. *sm^r« 3 lcif^-r. 
mmm i i ] 

it^ y >5^H)t?^ 4 9. 6 0 g ic, iz-'O J'i >; X U b - 
^U'v^+^-T^' "J b- (• (DPHA. H*<b^ (t*) iBi) 
«r 1 8 . 0 8 g , Ttfi-g-rjaSfeS'I (1' i T 9 0 7 , 

•3^/^•*■•^'+--^tili) <^o. 9 2 0 g. TtJiMsij (*-\'+ 
:=.7-x)ETx. Bmm m) m iQ. 3 0 7 g, 

p(^;bjL-?^jU'!r h >Sr 2 3 0. 0 g J:t>'v o'v^+h 
y >5r 5 0 0 g?^jDLTffi}f L/C. ?U10. 4 jumO* 
'J 7*D f U > g} 7 ;U ^' - T'Stii L T cfiSJlT^gffl (r>m 
WS.^m^Lfz, 

{nmiifx^mmm^m.o)mm) m.mm 7 x-mrnvtz-m* 
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*{t^ ^ >5^^?I5 1 10. 0 g ic, v-<> ^j'i ij X U h - 
;l.'v + -9-Ti'U U-h (DPHA, B*^t« (t*) m 

6 . 2 9 g , Tta^Bg^tfegij (-r ^i.*-* ^ r 9 0 7 , ^ 
><-if^^--%±m) iro. 5 2 0 g. "^mmM (^^-I'+a. 

T-DETX. B*{t^ (t*) Sii) ^0. 17 3g,y 
■?;UJL^;L.'!r h >$r 2 3 0 . 0 g t5«kU-'-> ^7 a's + -)ty 
>$r 4 6 0. 0 g^ADLTa!#L/c. ^L^10. 4 iimCD 
** 'J 7*n f U >i!i7 -f 3^ --CSKi LTJSSifSggffl© 

10 {;K«R6JtM©^'Fi!i) Jg:WI»ililSti, ffiMcflc^in-S. 
0 . 3 i(nilJl±OEi^<DlS*<. 1 m'^^tz 0 3 {iJiiToH 
mTX'im L/C. SJtef'J 1 T-^'Fl!^ L/c^N-K3-h@0 

TM^ L fc. 6 0* CX'^m L SK^'I'Si^r HI*t L T 

Mi^B5rm$-a-. *si?T*M (s^ff^ 1 . 7 0. mm 

7 0nm) ^rJfML/c. 4')S^*^®±jc, ±|E05ffiS 
»r^®fflM7»i?R5r''N*-=i-5'-$rffli,^rM^SL/c, 6 0 

• CT-ig*f L/c?^, m9m^mmLxm^m^mit^ 
20 m L tz, mmtfTmm(D±iz , ^sfe^Fij 3 x-mm l /cfgstfr 

^BfflM^!R«r>\--3-5'-$rffil>Tffi:aiL/c. 6 0* 

cx-$tm Ltz^. mnm^mmLxm^m^mit^'s. 
i&mifimm (&^m : i . 4 o . i b nm) 
^Ltzo is.mifimmco^'mmit^ 1 7. 2tm%x-^':. 

/Co fi;S*T¥^co±lc. ^^ifc^lJ7TI®iiL/c5^-A-r3 

-i'mmm^m^'<-::>-9-^m^^xmmii^m^Rib^ 

3 5mg/m^fc/j:-S>J:-9JcM^L/c. 120'CT-10 
5?iDt?iLT, ^-^^'-n-^B^rffML/c, CWJ:^tc 

LTS:i1l55±l315r<'Fl!iL/c<, 
30 (J5:WI»±SM03lfffi) ^'Fi!iL/w;§:WKlhSilC-:)l^T, H 

[0 0 6 31 
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[ 0 0 6 4 ] [Jtl5c(F15 ] 



1 . >i 0 . ; 7 5 nm) ^ff5j$L/c. i&mmmmco 
mm 7 r-mm t /c -/ ^ - h mmm^m ?r / <- n 
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{■mm 1 2 ] 

'J V- ( J N - 7 2 1 4 , ElJe^JjRS 6 «M%. ^ ^ 
yu-f V7-^;l.'tr h >j§;)5, J S R (1*) t!i) 5 0. 0 g 
(c, y-J'yH' V7*^;b-tr h 1 1 0. 6 g, i^^^n^v 
+ -9-y>«r3 9. 4 g?35jPLrjS^f Lfc. ?LSO. 4w 10 
mrod< y 7"a t* U y S7 -f ;P ^ - TiSia L T ^ — ^— a 

0 . 3 mii(±0)BJ^(7)iS*<, 1 m=*^/c 0 3 fflJ^TO 

$rffll^T@Jg5J^:ffi»7&<3 5mg/m''tc/j:-g)<i:o«::M 
^liL/c. 1 2 0" C-ei O^iOi^LT. ^-y-x-ri-h 

*fe«?iJ 3 t|sl»^^l^»Sr^f iS^^r«4(C/T^-r. 
[HiteJfiJ 1 3 ] 

mmjx'nm.Lfz. mmm] \ x-ifmLtz-mm^mmco 

1 . 4 2. ; 7 5nm) ^mf&Lfz, fiSWi?®cr) 
^l^^lilS. 2<*«%T'*>o/c. fiSiJT*®»±lc, 30 
^Jfel^iJ 7 T-lffli!! L ^ — ' 3 - I- gffl^^jiS / 3 

•9lzm^L/c„ 1 2 0° CT'l O^mhLX^ :t-/<- 

L/C, 

[0 0 6 5] [9l«tg0iJ 1 4 ] 

0 . 3 « mi:A±(Omm<r>^tK 1 m-'^/c "9 3 {iWT© 40 

±ic . Kitef 1] 8X'mmLfz^-><-=>-h mmm^m 

y^--3-^'-^rffll^-cHff^5^^^^fiffi«^3 Smg/m^^lc 
U^^J:iOlzm^Lfz, 6 0* CT-IBf L/cf^. 

m^Lxm^mfcmit^-^. ^wn--^- mi^tjiml 

/Co croJ:-9lcLTSMK±)lS5rftiaL/c„ 

(Kmm±m<omm) imuz^mm±miz-oi^x . n 
mm 3 tmmz^mi:i7r,fz. i&m'k^AizTr.-t, 
mim 1 5 ] 
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'J-7-?r^)SL/=, 
[0 0 6 6] 
[<t3l 

QHa 

—(CHa-A.— 

COO-CHaCHa-CaFn 
QH3 

— (CHa-d>,— OCH» 

COO-CHaCHsCHa— Si— OCK, 
OCHs 

QHa 

— (CHa-6)y— CHa CH, 

COO-CHaCHaCHa-^l— (0--6l)„--CH8 
CHa CH, 

—(CHa-C),-- 

COO-CHa 
W3c:y3a60:30£:1&, n:60 

[ 0 0 6 7] #7-y«*-'; v-ro^^^-at*. ^W-i^i^^f- 
mx-2. 5 fiM^lSj^^ar- 4 TSX-^ -otz. #7 y 
v-CO|»5S3. 0 glc. ^^yU'f VT'f'^U^ h > 
^rl5 7. 6 g, v^' n'^.^^-y-/ >$r 3 9 . 4 g>^iDL 
T«J^ L /c, 0 . 4 « mW*" 'J -Tn f U >8j7 ^ ;l/ 

/=. 

0 . 3 inJil±©S^OlS*^ 1 m"^/c 0 3 ffliilT© 

mm.TX'imLfz. nmmi \ ximLfzimmmmff^ 

±(c, ±iero^-/^*-a— h^fflM^S^R^:''^'-=|-^'- 
«rffll^T®Jg^^^^ia*<3 5mg/m='(c/j:'l>J:Tlc^ 

^RL/Co 1 2 0* CT-] 0:»*D^?lLT, ^-^<-z>-h 

m^£fimi-tz. zn^nizL xK%m±m^£nmi.fz. 
(SMKitip©i¥fiffi) \fm.L^fzKmmim[z':>\,^x^ m 

0 . 3 A( mJii±oni*oa*\ 1 m=*^/= O 3 HJilTO 

31i«TT-^'F|!iL./c„ ^Sfeffijl \ X\'mLfz\&.m^mm<r) 
±lc, |lilB{ifi]9T'i@|!iL/c:^--/^-3- hSfflM^SiK^r 
-'^•-3-^'-Sr^^^rHJ^^»M^^iii*<3 Smg/m^lc 
/j:.SJ; Ttc^^iiL/c. I 2 0" CT- 1 O^^MftLT. ^ 
m^rflML/c. CWJ:olcL-rjg:MI%JJilli 

^rf'F^L/c. 

mmm \n 

0 . 3 w m\iA±<r>mmo^1^tK 1 m^'^/c '9 3 mTOJS 
mTT-j'F|{( L/C. r^lf 8 0 w h '>» 7 -b -5^ ;U D - 
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X7'f;UA (TAC-TD8 0UF, S±^K7'f;bA 

mm 1 1 <!:i5H«icct3s«T^@> mm^mm. <5s#t^ 

(liTt^ro^'FiS) 1^0 7 5 iimCO;^'; t*^;UT;U=i-;l. 10 

7 -I- ;l. A ( (^f ) 9 7 Ut^) ^lr7K 1 0 0 0 «ag|S, 3 

miMmi^. 3'5{t*'j'5Ai 0 bmM^t^i>u^7m 

7f JbA^ 4 Ot CO 4Ma%*'^ M7K?tj?S*T% 4. 4 

^U»S«?r')^rffli.^-r. ±iEii|Slflll©-:^WffilzSS^RSjt 

gico h y T-b^;u-b;l.a-;^7 ;UACD^{tMii^t n/^c 

(c, ^^tiltaL/c h UT-b^;H:^UD— X7 f ;UASr|p) 20 
L- 'J t'^ ;UT ^1. n - ^L-^tia^ij ^ ffl l ^ Tifi 0 ^io-a- 

wmxz.mm^Vir>iz, *ss*S4(c^-r, 

to 0 6 83 

Pi {^.'Km ro^iRSjJ:K>;5T-SL <eia$nTV^-5><, 
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[0 1 3 *5IBflWSWB^r±)KfiO#gG)0iJ ( a ) . 

(b) , (c) , (d) 5r/Tv-rSftffi^5tllT-*-l>. 

in 2 1 *siBfli-^i,. ^,n-2>mja^«*iif5se^ roc'ij 

( a ) . ( b ) , ( c ) OiWi-^^mM-nX'th^, 
[sal *5IBfl©»4Ll^®«lT-*'5.<SS*fm®*-«b/j: 

©»T®ei5Cii-rfe-5. . 

10 53 *^B^co{t!2ro$?t Li-\«,tf lcis(t^iSBtff^g 

(a) - (d) ^nm-tWmsmxibi., 

1 fiS#f*B 

2 >'^-K33-^® 

3 JSBfl1^J## 

4 iSSJfr*® 

5 tf-S^T*® 
6 

7 ttS^iJg 
8 

9 fll^fli 

1 1 fiStfi-^Sl*iro5isift^ttM««»«S^ 
1 2 fiStit*®i^®*-'J 
1 3 <5S#T^®l*iro3Ei;S 

4 1 -mm\^mn<r)i^m:mti- 

4 2 iBStfTmJll^ro**'Jv- 

6 1 
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